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OBJECTIVE MEASUREMENT OF OCULAR DEVIATION* 


G. L. Du Plessis, Opt. D. 
Des Moines, Iowa 


There is not available at present any accurate objective method 
of quickly measuring ocular deviations from parallelism. Many 
possibilities would suggest themselves to the reader, were such an 
instrument procurable. Its use in conjunction with other, and es- 
pecially subjective methods of measuring squint, might alter proce- 
dure and sponsor new techniques. The tinkerer and experimenter 
will be interested in working out the following suggestions. 


The skeleton diagram appended is almost self-explanatory. C, C”’ 
represents centers of rotation of the eyes observed. 4” B” is an arc 
of circle having C’’ for center. There are two arcs, one for each 
eye. A C-A” C” are parallel and adjustable laterally to C and C’’, 
in other words the pupillary distance. At 4” is illustrated an ordi- 
nary telescope. This telescope swings along the arc 4”’ B”’ by means 
of a cam so that its axis is always a radius of circle arc 4” B”’ C”’; 
thus no matter what position along the arc 4” B’”’ the telescope is 
in, it is always pointing at C’’. The telescope is of fixed focus and 
the point C’’ is made to coincide with the center of rotation of the 
eye by adjusting the whole arc forward and back until the pupillary 
margin is sharply defined as shown in inset. This is done with that 
eye fixing into the telescope at its reflection in a mirror in the objec- 
tive system. The small individual variations in the pupil plane- 
center of rotation distance may be considered negligible. O B is the 
telescope objective including a Wolliston prism d of fixed dispersion 
producing a double image of the iris and pupil as shown in inset. 

The eyepiece ¢ is focused to cross-hairs and the telescope is swung 
along 4” B”’ until the overlapping pupils are sectioned by the cross- 
hair. The telescope axis then passes through the center of the pupils 
exactly, and as C”’ corresponds to the center of the rotation of the 
eye, the angular deviation of that eye is measured along 4” B” 
in degrees. 

The pupillary distance is obtained even in cases of poor visual 
acuity by placing the telescope on each arc at 4 and 4” having the 
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subject look straight ahead into the tube and adjusting 4 and .4” 
laterally in respect to each other until the doubled pupils are centered 
on the cross-hairs of each telescope. This is done of course alter- 
nately by covering one eye, then the other without the subject moving 
his head. If an outward deviation is apparent, the telescope front- 
ing either one eye, or the deviating eye if needed as the case may be, 
is rotated along its arc in the manner described above. Each arc 
on the diagram covers seventy-five degrees of circle for the measure- 
ment of external deviations from parallelism. 

For internal deviations the procedure is the same, except that a 
mirror Jf M”’ is attached to the sector of the deviating eye at a fixed 
angle from the zero line 4 C. The sector is then swung around the 
point O to a fixed position. The new zero line 4’ O C’ forming with 
anangile 4’ O twice that of A. 

By reason of the law of incidence and of projected images the 
center of rotation of the eye C appears at C’ with the pupillary 
plane somewhat forward of that, and the arc 4 B swung with the 
telescope to the new position .4’ B’. The degrees indicated on 
the arc at the same for internal as for external deviation; as C O 
moves toward C .W’ with increasing internal deviation the telescope 
swings toward B’. 

By making the center of the are of circle described by the 
telescope coincide with the center of rotation of the eye and by dis- 
placing the telescope along that arc in the manner of a radius of that 
circle, any deviation can be measured by using as reference points 
the centers of the pupils. Thus can ocular deviations be measured 
more accurately than with other methods, the limit of accuracy 
being as follows: 

1. Construction of the apparatus. 

2. Faulty technic. 

3. Fixation of the patient. 

4. Difference between visual axis and optic axis. 

5. Variations from the normal in the pupillary plane-center of 
rotation distance. 

6. Pupillary assymetry. 

In spite of enumerated variations contributing to inaccuracy, 
it may still be more accurate enough than other subjective and 
objective methods as to warrant its trial; in addition it is still pos- 
sible to get accurate results by proper technic in cases where sub- 
jective measurement is impossible, such as in cases of suspenopsia 
or amblyopia. 

Judgment in the centering of the telescope should prove easy, 
as it has only one motion laterally, none forward, either the pupil 
is centered or it is not. There is no fine parallax adjustment of 
mires, as in the ophthalmometer for instance. 

Measurement of vertical deviations has not been shown on the 
diagram for the sake of simplification. An auxiliary vertical arc 
of same radius can be incorporated and vertical measurements 
obtained in the same way by means of the horizontal cross-hair 
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instead of the vertical. 

The method also suggests other measurements such as the angle 
formed by optic and visual axii. Instead of the doubling prism 
illuminated mires on the telescopes can be used and the luminosity 
of the corneal reflections equalized by moving, the telescope along 
its arc. As the illumination decreases in logarithmic ratio to the 
angle of incidence, by matching the luminosity of the mires we are 
able to center the telescope on the cornea, though this is more 
difficult than in the other way suggested above. 


DR. G. L. Du PLESSIS, 
$06 WALNUT ST., 
DES MOINES, IOWA 
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THE EFFECT OF AMETROPIA UPON THE CORRECTION 
FOR THE CORNEAL ASTIGMATISM* 


Julius F. Neumueller, Opt. D. 
Pennsylvania State College of Optometry, and 
Research Department—American Optical Company 


Philadelphia, Pa. 


This treatise was completed on the 15th of October, 1929, and 
made for the first time the part object of a lecture before the optome- 
trists of Cleveland, Ohio, in the last days of October, 1929. Since 
then, it was made public in 26 lectures in different towns of the 
Middle West and the North of U. S. A., and was also read before 
the Academy of Optometry meeting at Boston in December, 1929, 
by Dr. Edwin F. Tait. 


The treatise tends to disprove “Javal’s rule” and to cialis 
the difference between the correcting cylinder and the corneal astig- 
matism. The calculation will reveal that this difference is due to 
two factors, namely, the distance from cornea to correcting lens 
and the prevailing ametropia. The correcting cylinder will be more 
or less than the corneal astigmatic error, depending whether the 
first or the second factor yields, by its magnitude, the greater influ- 
ence. Javal’s rule, not considering at all the second factor of 
ametropia, gives, therefore, only one-sided results and, as we shall 
see, produces practical results only when the corneal astigmatism 
is connected with myopia. 


Whether or not Javal is actually to be blamed or credited with 
the establishment of the rule which carries his name is beyond my 
power to determine, and does, in the scope of this treatise, not mat- 
ter. I want to mention this because this paper shall not be looked 
upon as an assault upon the man Javal, but only as a disapproval 
of the rule which carries his name. 


In order that all readers see the point, let us state “Javal’s 
rule.” This rule says, that due to the fact that the opthalmometric 
reading is done in the plane of the cornea, allowance as to the 
effectivity must be made if these findings are applied in the plane 
of the correcting lens. Applying always minus cylinder throughout 
the entire refraction the rule states, that one-fourth of the minus 
power of the astigmatism, as determined ophthalmometrically, is to 
be added to determine the final cylinder power of the correcting lens. 
(I purposely do at this stage not consider the physiologic allowance 
of + .50 cx 180° when with rule or — .50 cx 90° when against rule.) 

Example: Ophthalmometer reading is —4.00 ax. 180, then it is 
to be expected that the patient should accept — 5.00 ax. 180. (For 
simplicity’s sake we shall at present disregard any allowance for the 
physiologic astigmatism.) 


*Submitted for publication Feb. 18, 1930. 
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FIG. 1. 


This procedure seems to be quite reasonable as (Fig. 1) fe (focal 
length of minus cylinder on lens) is shorter than fc (focal length of 
minus cylinder on cornea) and therefore DI is larger than De. In 
our example Dc = — 4.00 cx 180°, and De = — 5.00 cx 180°. 


The Clinics of the Pennsylvania State College of Optometry had 
never applied nor taught Javal’s rule, being aware of the fact that 
the rule gave satisfactory results only in isolated cases. The rule, 
however, became known to the seniors of this institution and the 
question why this rule was not applied was most emphatically put 
to the writer of the article, especially by F. O. Baxter, Jr., of North 
Carolina, a senior of this year—1930. I mention this because, with- 
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out the insistence of Baxter, this article undoubtedly would have 
remained unwritten. The point Baxter put up was that, while he 
perfectly well understands the reason for the use of minus cylinders 
in refraction (to have all meridians constantly under fog), he con- 
tends that applying plus cylinders during the refraction is theoretically 
permissible, and must, in the absence of accommodative spasms, give 
the same result. This point is well taken and must be granted. 

In the following drawing we shall sketch this condition and 
shall then apply Javal’s rule. 

In this case the minus cylinder is thought of being transposed 
into a — ( ) + combination and the reading of the ophthalmometer 
will then be + 4.00 cx 90°. F. P. the focal point being the far point 
for the cylinder alone must be kept and therefore fe (focal length of 
plus cylinder on lens) is longer than fc (focal length of plus cylinder 
on cornea) or D, is smaller than De. 

Applying the rule Dc = + 4 

D, = + 4—‘4, = + 3 Dio. ax 90°. 

It is evident, therefore, that Jav ral’ s rule is not applicable as, in 
the same case, applying minus cylinders we would have an excess 
of 2 diopters astigmatic correction on the lens over the value received 
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when applying plus cylinders. This, of course, cannot be, as the 
final correction must be the same, regardless whether the prescrip- 
tion is written in a + ( ) — or — ( ) + combination. 

The only way to arrive at the truth in this matter is to refer 
the spherical ametropia correction in the meridian of least refraction 
back to the plane of the cornea, add the cylinder power of the 
cornea and refer the power of highest refraction back again to the 
plane of the lens. The difference between the powers of the minor 
and major meridian in the plane of the lens would then establish the 
theoretical cylinder correction in the plane of the lens, due to the 
corneal astigmatism, without taking any lenticular or physiological 
astigmatism into consideration. 


Suppose it has been determined by retinoscopic examination that 
the 180° meridian needs a — 4.00 diopter lens to render it emme- 
tropic and furthermore the ophthalmometric examination has re- 
vealed a corneal astigmatism of — 3.00 cx 180°. It is to be deter- 
mined, the cylindrical element of the correction lens taking into 
calculation the myopia of — 4.00 diopters and the distance from 
cornea to correcting lens (assumed to be 15 mm.). 

Ametropic correction axis 180 is — 4.00 in plane of lens. 

1000 
1, = —— = 250 mm. 
4 
From cornea 1, = 1, + 15 = 250 + 15 = 265 mm. 
1000 

Power in plane of cornea in 180° meridian D, = —— 
diopters. 265 

Ophthalmometer reading on cornea — 3.00 cx 180°. 

Power in plane of cornea in 90° meridian D,’ = — 3.76 — 3.00 = 
— 6.76. 

1000 

F. P. (far point) for 90° meridian from cornea 1, = = 
148 mm. 6.76 

F. P. for 90° from lens 1,’ = 1,’ — 15 = 148 — 15 = 133 mm. 

1000 

Power of highest refraction in plane of lens = — 751 

diopters. 133 


Cylinder correction, or difference in power between the two 
principal meridiae, — 7.51 -+ 4.00 = — 3.51 cx 180°. 

The final correction on plane with the correcting lens is —4.00 
—3.50 cx 180°. (disregarding any physiologic astigmatism) or trans- 
posed —7.50 + 3.50 cx 90°. This Rx reads on plane with the cornea 
—3.76 —3.00 cx 180°, or transposed —6.76 + 3.00 cx 90°, and it does 
not make any difference in the final Rx of the lens whether the cylin- 
der is read ophthalmometrically in minus or in plus values. This re- 
sult seemingly agrees quite well with Javal’s rule which would give 
us in this case a final Rx of —4.00 —3.75 cx 180° (ignoring the 


£ 
204 
i 
ame 
él 
a 
& 


CORRECTION OF ASTIGMATISM—NEUMUELLER 


physiologic allowance). The following example for a hyperopic case, 
however, will show a decided difference in the two findings. 

Suppose it has been determined by retinoscopic examination that 
the 180° meridian needs a + 4.00 diopter lens to render it emmetropic 
and the ophthalmometric examination reveals a corneal astigmatism 
of —3.00 cx 180°. 

It is to be determined the cylindrical element of the correcting 
lens taking into consideration the hyperopia of + 4.00 diopter and 
the distance from cornea to correcting lens (assumed to be 15 mm.). 

Ametropic aaa axis 180° is + 4.00 in plane of lens. 

1 
1, = — = 250 mm. 
4 

From cornea 1, = 1, — 15 = 250 — 15 = 235 mm. 
100 

Power in plane of cornea in 180° meridian D, = —- = +4 4.26 
235 

Dio. 

Ophthalmometer reading on cornea —3.00 cx 180°. 

Power in plane of cornea in 90° meridian D,’ = 4.26 — 3.00 
1.26 Dio. 

1000 


F. P. (far point) for 90° meridian from cornea 1,’ = —— 
1.26 


793 mm. 
F. P. for 90° meridian from lens 1,’ = 1,’ + 15 = 793 + 15 


808 mm. 
1000 
Power of highest refraction in plane of lens = + 1.24 Dio. 
808 

Cylinder correction or difference in power between the two prin- 
cipal meridia + 1.24 — 4.00 = — 2.76 Dio. 

The final correction on plane with the correcting lens is + 4.00 
—2.75 cx 180° (disregarding physiologic astigmatism) or transposed 
+ 1.25 + 2.75 cx 90°. This evidently is not at all in accord with 
Javal’s rule which would give us the same —3.75 cx 180° in the lens 
plane whether the astigmatism is combined with myopia or hyperopia. 

In the very same manner were calculated the following tables: 

Table I gives the cylindrical element of the correcting lens in 
connection with various degrees of ametropia. For example: The lens 
power in the meridian of least refraction is + 5.00 Dio. and the cor- 
neal astigmatism is —3.00 Dio. Then we may expect the patient to 
accept about —2.75 Dio. cylinder. 

Suppose the lens power in the meridian of least refraction is 
—5.00 Dio. and the corneal astigmatism is —3.00 diopters, then we 
may expect the patient to accept about —3.62 diopters cylinder. 

Table II shows the detail calculation for —3.00 corneal astigma- 
tism in connection with various degrees of ametropia. These calcula- 
tions follow closely the figures 3 and 4. 
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Table III shows graphically the effect of ametropia upon the cor- 
rection for the corneal astigmatism. 

In order to acquaint the reader with these curves we shall do a 
few examples. 

Example 1: Ametropia in meridian of least refraction is —5 di- 
opters and the corneal astigmatism (ophthalmometer cylinder) is 
—4.00 cx 180° ; then we would expect the patient to take about —5.00 
—5.00 cx 180°. 

Example 2: Ametropia in meridian of least refraction is + 5.00 
Dio. and the corneal astigmatism (ophthalmometer cylinder) is —4.00 
cx 180°; then we would expect the patient to take about + 5.00 — 
3.75 cx 180°. 

Example 3: Ametropia in meridian of least refraction is + 5.50 
Dio. and the corneal astigmatism (ophthalmometer cylinder) is —4.50 
cx 180° ; then we would expect as the patient’s final correction + 5.50 
—4.00 cx 180°. (In all these examples no allowance for the physio- 
logic astigmatism is made.) 

The characteristic of these very flat curves (almost straight 
lines) is of the hyperbolic type. They are curves of the 2nd degree 
and are asymptotic to the X axis at + infinity and to the Y axis at 
—infinity. 

Table III shows the calculated values for aphakic eyes and in 
Table IV these values are assembled and represented by graphics. 
The system of reading these curves is the same as demonstrated by 
aforementioned three examples. This series of aphakic Rx was cal- 
culated because the influence of the high ametropia (hyperopia) will 
be especially noticeable and more so because the postoperative con- 
dition of the eye will usually reveal a high amount of corneal astig- 
matism against the rule (—cylinder axis 90°). We notice, for exam- 
ple, that an aphakic eye needing + 14 Dio. in the meridian of least 
refraction and afflicted with a —4.00 cx 90°, corneal astigmatism 
would need for purely optical reasons a Rx of + 14.00 —2.75 cx 90° 
to render it emmetropic in all meridia. 

A few very interesting deductions may be made from these 
curves on Tables II and IV. It will be noticed that with an increase 
of the hyperopia (increase of plus lens) is connected a decrease of 
lens cylinders. While a 4.00 Dio. hyperopia combined with a —3.00 
Cyl. of corneal astigmatism needs as correction + 4.00 —2.75 cx, a 
7.00 Dio. hyperopia combined with the same —3.00 Cyl. of corneal 
astigmatism asks for + 4.00 —2.50 cx. When a hyperope of 4.00 Dio. 
accommodates 3.00 diopters (for reading at 13”) he makes himself a 
hyperope of + 7.00 and by doing so he changes his cylinder demand. 
This change may or may not be of practical significance, but its pres- 
ence is explained by this investigation. It is, however, known to me 
through own experience, and the record cards of the Clinic of the 
Pennsylvania State College of Optometry, that the dynamic retino- 
scope examination usually yields a little less cylindrical value than 
the static retinoscopic examination, and the reason for this discrep- 
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ancy is the fact that in the dynamic examination a certain amount of 
accommodation is in action. The conclusion we can draw from these 
curves is that using a pair of correction lenses for near work (re- 
gardless whether non-presbyopic distance or presbyopic double focus 
lenses) changes the cylindrical demand of the Rx. 


The well-known fact that a hyperope does not accept the full cyl- 
inder found by the ophthalmometer while the myope accepts the full 
cylinder correction and sometimes more was frequently explained by 
the presence of lenticular compensatory astigmatism in hyperopia. 
This treatise, however, explains why this normally should be the case 
without resorting to the rather vague factor of lenticular astigmatism. 
I do not deny the presence of lenticular astigmatism in weak hyper- 
opic astigmatic correction but I cannot see any reason for its pres- 
ence in high astigmatic errors where the slight improvement by len- 
ticular action would so little affect the visual acuity that the result 
would not warrant the patient’s unconscious effort. 


Let us now consider the amount for physiologic astigmatism 
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which is generally accepted to be corrected with —.25 to —.50 cx 90° 
or +.25 to +.50 cx 180°. This amount was agreed upon by the ex- 
perience that an ophthalmometric non-astigmatic emmetrope reveals, 
in the great majority of the cases, such an error when refracted 
retinoscopically and subjectively. While I cannot at present deny the 
physiologic astigmatism, I can on the other hand not unconditionally 
subscribe to it. The reason for this is that up to this time an exact 
calculation of what the lens cylinder should be to correct the corneal 
astigmatism has been lacking and, therefore, all allowances have been 
more or less arbitrary. The comparison of clinical values for cylinders 
with these calculated values in thousands of cases, will eventually 
shed a definite light upon the allowance for physiologic astigmatism. 
These clinical investigations have now begun at the clinics of the 
Pennsylvania State College of Optometry. 

Resume 

The author endeavored to show why the so-called “Javal’s Rule” 
for the modification of ophthalmometric findings is incorrect. In the 
average case and especially in the cases of hyperopia the unmodified 
ophthalmometer findings are much more exact than the results at- 
tained by applying “Javal’s Rule” on ophthalmometer findings. 

The graphics show that for low and medium corneal astigma- 
tism, combined with low and medium ametropia (from + 4.00 — — 
3.00 to — 4.00 — — 3.00) the influence upon the cylindrical element 
of the correcting lens is not over % diopter. When combined with 
myopia the correction cylinder will be more than the ophthalmometer 
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findings, when combined with hyperopia the correction cylinder will 
be less than the ophthalmometer findings. The allowance for the 
physiologic astigmatism may be applied though the author does not 
admit that its value is at present definitely determined. 


May I add that for the sake of exact results it is advisable to take 
at least three ophthalmometer readings, the arithmetical mean of 
which should be taken. Why a change of the anterior surface of the 
same cornea does occur is the object of another investigation. 


DR. JULIUS F. NEUMUELLER, 
902 CHESTNUT ST., 2ND FLOOR, 
PHILADELPHIA, PA. 
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IRIDOLOGY* 


R. W. Bennett, Opt. D. O.D B.O. F.A.A.O. 
Indianapolis, Indiana 


Iridology, though discovered many years ago by Dr. Von Peczely, 
of Budapest, Hungary, is as yet a new science. Much remains to 
be discovered and to be better explained. There is probably no more 
fascinating scientific research. Fascinating, because it is interwoven 
with physiology, anatomy, neurology, chemistry, physics, environ- 
ment, evolution, etc. Scientific, because it is a simple revelation of 
the effect of chemistry, physics, electricity, embryology, biology, 
geology, pathology, psychology, etc. In short, it is an unfolding of 
the principals of life and death. 

It was Huxley, who said that life was a continual adjustment 
of the internal world to the external world. In science we find 
that nothing is destroyed or lost. The elements only take a different 
form or change in molecular and atomic relation one to the other. 
Electricity is the basic unit of light, sound, heat, cold, etc. It is 
the change in the wavelength of the electron that produces the 
various impressions upon our secretive nervous system. Life and 
death are explainable only to a certain point, and so it is with all 
things worthwhile. The well known theories of gravitation, the 
ethereal theories, the theories of every science known today, even 
the theory of accommodation and convergence are constantly chang- 
ing as investigations and research advance. A subject that must be 
accepted as a finished product, useful to many or to only a few, is 
not a science. “The more we know about less and less, the less we 
know about more and more,” it is said. This is one of our greatest 
sins. The sin of omission in optometry prevents its advancement. 
When an optometrist says that he confines himself to the fitting 
of lenses, he is doing nothing more than neutralizing the refractive 
system of the eye relative to infinity and expressing himself diop- 
trically. He is only playing with a symptom which is the end, 
result of some hidden cause or causes. Is it not within reason that 
the symptom should be the starting point for investigation of the 
causes; and that at this point, we should find more about the causes 
than by investigation anywhere else in the body? 

I am an optometrist, but I am not willing to put lenses or 
prisms on any eye just because it seems to need such lense or prisms. 
Lenses and prisms are crutches and should be used as such until a 
time comes, if at all possible, when the patient can regain his health 
and consequently his vision. If we find that the patient’s health 
is so impaired, or is so depleted, that impaired or depleted vision is 
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the result, then, and only then, should we wilfully submit to sup- 
ports, crutches and neutralizing crystals. The optometrist should 
be a visual health consultant or visual diagnostician. Not a diagnos- 
tician of symptoms, but a diagnostician of causes. A diagonsis of 
symptoms is only the first step in corrective optometry. 

In our work we should confine ourselves to dioptric problems, 
but, combine it with the things which prove the subject and shows 
its relationship to the living organism, the body and the nervous 
system. We must learn the value of differentiation, which is the basic 
principal of, and the cause for, and the reason why, we have differ- 
ential diagnostic tests. We must know how to link our work with 
physical diagnosis of the allopathic and homeopathic schools of medi- 
cine, spinal analysis, base diagnosis, as well as laboratory tests and 
microscopic examinations. We find that any one of these methods 
supplements and verifies all the others. In this way we may arrive 
at a thorough and definite understanding of the visual conditions. 

Our responsibility as an optometrist does not stop with the 
prescribing of lenses. Our primary examinations themselves, reveal 
whether or not a case requires medical attention. The recognition 
of ocular disease does not greatly help us as optometrists. We must 
be able to recognize systemic and bodily disorders and interpret 
the direct or reflex relation of the disorder to the refractive condi- 
tions, if possible. In other words, we must know more about symp- 
tomatology and etiology. 

All too often we are content to accept our optometric findings 
as complete, when the patient says he sees fine. Even in healthy 
eyes we may find visual manifestations of great importance, depend- 
ing upon our investigative ability. Most optometrists are more 
willing to investigate new makes of lenses and frames, than they 
are to investigate their consultant’s eyes. 

The accepted routine examination fails in most cases to reveal 
the true visual condition because vision is dependent upon more 
than the eye and its orbital contents. The eye, it is said, is the most 
active and yet most delicately constructed organ of the human body. 
We boast of the fact that in otir work we are able to view the 
optic nerve, which is one of the twelve cranial nerves. We see 
this nerve with our highly perfected ophthalmoscopic instrument 
without injury to the patient or his eyes. We boast of the fact 
that in the eye we are able to see the blood flow through the arteries 
and veins and tell whether it is as nature intended. We boast of the 
fact that in the eye we have a capillary network of such refinement 
that nourishment is furnished the transparent medium without inter- 
ference to vision and that any change in this metabolic process away 
from normal, is perceptible by the optometric examination. We 
boast of the fact that we can tell the amount of nerve energy con- 
sumed in the process of seeing. We have at least fifty pupillary 
signs and reflex symptoms of health listed in the medical dictionary 
and references todays. All of the tests and signs referred to in 
optometry are intended to facilitate diagnosis. These tests and signs 
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came mostly from the ranks of medicine, and yet, we boast of our 
independence as a profession, and rightly we should. Any method 
which aids diagnosis and at the same time is outside the practice of 
medicine should claim our attention. 


Iridiagnosis most certainly is a science that is confined to the 
iris, which is superficially examined in the accepted routine of tests. 
The examination does not go as far as it should, however, for fear 
oi trespassing on some other profession. Iridology is a confirmatory 
optometric test, ii we wish to use it as such. Confirmatory tests, 
such as urinalysis, blood chemistry, etc., are slightly out of opto- 
metric reasoning, | believe. They are specialties for specially trained 
technician. I do not hesitate to say that it is only ignorance on the 
part of medicine that has kept the subject out of the required studies. 
in medical schools today. So far as I can see, the only reason that 
optometry has not taken it up, is that too much study and investiga- 
tion into the broader fields of research, are required, and our funda- 
mental training has not been sufficient to grasp the impetus. 


In our study of the eye, “iridology,” one fact stands out with 
ever increasing emphasis, namely, that the body is a unit and incapable 
of real divison into specialties. 


The superior man in optometry of the future will not be the 
great glass fitter, or the man who is known for his studies in retino- 
scopy, or the expert campimetrition, or neurologist, or surgeon, or 
he who stands preeminently above his confreree in knowledge of dis- 
ease of the eye, but the man who recognizes the fact that the truth 
derived from all of these sources of study and investigation, must 
be interpreted, as belonging to the human patient as a whole. In 
other words, he who recognizes both psychical and physical man and 
appreciates the unity of medicine. The distinguished optometrist 
will be one who regards his field of study in its relation to the body 
as a whole. 


Modern optometry is a wonderful illustration of the triumphant 
force of truth and knowledge. It is not necessary to go back more 
than a half a century to find that the greatest clinical teachers were 
almost wholly ignorant of the scientific basis of optometry. Many 
of them were good clinical observers, but they were armed with few 
of the scientific facts which form the basis of modern optometry 
today. Their knowledge was almost wholly gained from observing 
the strained and dimmed eyes of patients, and this without anything 
more, is the most rudimentary equipment and ideas of physiologic 
function. It was an optometry founded upon clinical observation, 
based upon a smattering of anatomic and pathologic knowledge. 


The Academe de Medicine, in 1870, made the following state- 
ment. “Physiology can be of no practical use in medicine, it is but 
a science de luxe.” The wonderful and epoch making contribution 
of Pasteur which laid the foundation of modern scientific medicine 
was received with no greater enthusiasm; but on the other hand, 
met with the same opposition, borne of ignorance and conservatism. 
Nor is this to be wondered at, for his new idea, of disease being 
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due to microbes was opposed to the theory of spontaneous genera: 
tion, which up to this time had held absolute sway in the scientific 
minds. It is difficult for most men to change their opinions, even 
though they have never examined the reasonableness of the opinion 
to which they subscribe. If it is painful for tenants to leave a home 
in which they have spent their youth, what must it be to break 
with one’s whole education. 

The status of every branch of science, every profession, every 
business, rests upon a mass of supposedly established and accepted 
facts. Whether these are true or not does not matter, as far as 
their influence upon the branch of science, the profession, or the 
business, is concerned. This dominates optometry and every profes- 
sion, and progress can be made only as increased knowledge displaces 
error, or as the “facts” are changed to meet new conditions. This 
“consensus of opinion” makes for and establishes a “conservatism” 
which forces the discoverer of new truths to not only promulgate 
them, but to fight for their acceptance. Such conservatism prevents 
many unimproved and false theories from being accepted, and in 
this manner renders valuable aid to science. At times, it prevents, 
at other times, postpones the acceptance of truths and thus hinders 
progress. This delay in recognizing truths caused Claude Bernard, 
to say: “Those who sow on the field of science are not destined to 
reap the fruits of their labors.” Meaning, that recognition is so 
slow that it comes after the scientist is dead. 


New discoveries depend upon increased knowledge or new appli- 
cation of known facts, but also, those who sit in judgment upon 
them, too often reach their opinion without familiarizing themselves 
with the facts upon which they are based. 

The conservatism of the optometric profession in the last 
quarter of the nineteenth century opposed the findings of the deeper 
students and made many fundamental discoverers fight for recogni- 
tion; but when they have been understood and their teachings 
accepted, they seemed so plain, that the ignorance and conservatism 
which had opposed them, was in turn opposed; and, clinical observa- 
tion, which had previously been the corner stone of optometry, was 
and is now, somewhat discredited. One by one the basic truths 
underlying modern scientific optometry are becoming established, 
each emphasizing the particular branch of optometry in which it 
originated ; now lenses, now retinoscopy, dynamic and static, ophthal- 
moscopy, campimetery, and myoculation, and again one or the 
other of the clinical specialties; and all further emphasizing the lack 
of scientific foundation upon which optometry supposedly had 
previously rested. The result of this movement is that the optome- 
trist of the old school is discredited. He either accepts the new 
advances that are being made, or is dropped by the wayside. The 
investigator and the clinical optometrists, and those who can think 
in terms of optometric laboratory and of the specialties, come into 
the ascendency. This is where optometry stands today, but it is an 
illegal position in which the facts are emphasized at the expense of 
the whole. The mass of established facts in each of the branches, 
however, is now sufficient to call for a constructive unification. 
Fundamentally there is no antagonism between the glass fitter and 
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the non-lensenist, nor between the optometrist and general clinical 
medicine. They must be brought together in the construction of 
the future unified optometry. Any study or analysis, therefore, 
which will show the interdependence of the various tissues and 
organs of the body, and any study or analysis which will show the 
interdependence of the various branches and specialties of optometry 
will further this end and should be welcome. 

Iridology opens a great field for such study and analysis, show- 
ing the interdependence of the various tissues and organs of the 
body, with the eye. 

Because of the peculiar position and attitudes which various 
optometrists have taken relative to the subject of iridology, some 
accepting, and some criticising its application, and also to give those 
who contemplate its study and application, a better understanding, 
I do not feel that the foregoing discussion is in any way a distraction 
from the subject-matter itself. We should not go into the study 
and application of its principals to optometry blindly. 

The ophthalmoscope for diagnostic purposes reveals many hidden 
secrets with regards to general health; both past and present. This 
form of examination has always been accepted by all forms of 
medical research as being quite authentic. Practitioners both within 
the field of medicine and outside of the field of medicine, have 
resorted to this most enlightening study. It has been said by many 
of the deeper students of ophthalmoscopy, that every disease known 
to the human body could be revealed, if we had the proper instru- 
mentation. There is no doubt that the retina does show many 
things that we do not see with the ordinary ophthalmoscope. It is 
interesting to check these diseases, which are revealed by the use 
of the ophthalmoscope and find that so little can actually be told 
about the existing health conditions, without further differential 
diagnostic tests. 

If this be true about the ophthalmoscopic tests, and I believe 
it is true also of the field studies, does it not seem reasonable that 
the findings of iridology should be checked by differential tests? 

Some people seem to have the feeling that ophthalmic examina- 
tions many times do not need differential tests to further prove the 
accuracy of the examination and the extent of the involvement. 
On the other hand, they are prone to discredit the findings of iri- 
dology, because we should also have proper differential tests for 
further confirmation. 

It seems to me that the study of iridology is a much more 
accurate revelation of the conditions of health than the study of 
ophthalmoscopy or field study. One thing certain, is that both sub- 
jects need much further research. I believe that iridology is just 
as accurate as ophthalmoscopy or perimetry. Iridology will give 
more definite information and more accurately locate causative 
reflexations. 


DR. R. W. BENNETT, 
806 KAHN BLDG., 
INDIANAPOLIS, IND. 
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A CASE IMPROVED BY BASE-IN ORTHOPTIC 
TREATMENT* 


J. O. Baxter, Opt. D. 
New Bern, N. C. 


Mrs. B. called complaining of severe pains in the head and eyes, 
which extended to the neck and shoulders. Her nerves appeared 
to be in bad shape. The conjunctiva and ciliary zone were mildly 
infected. The patient had progressively lost both sight and health. 
She had been examined by two of the best ophthalmologists in this 
section. Several of our very best family physicians had treated her 
without results. 

Her old correction, which gave best acuity was O. U. plus 3.00 
D. sph. Any addition to this impaired vision. 

By fogging down to good vision by a dynamic fogging method, 
which has been published several times in this and other Journals 
by the author, and at the same time relaxing convergence by base-in 
prisms at 16 inches for about ten minutes, the patient was enabled 
to read Number 5 Jaeger with a plus 2.00 D. Sph., add. The 
patient was then directed to the 6 meter test card and was able to 
read the 20/40 line, which indicated the dynamic findings to be 
over-corrected about 1 D. A few more minutes spent in base-in 
prism relaxation at 20 feet resulted in the O. U. plus 4.25 D. Sph. 
which gave a visual acuity of 20/15. 

The patient was instructed to return in two weeks for post 
refraction. She came back in one week distressed on account of her 
poor vision, which was reduced to 20/40 instead of 20/15, that she 
had first accepted under the influence of the base-in orthoptic treat- 
ment. Her general symptoms were improved and she was encour- 
aged to continue with the correction, as we advised that the only 
beneficial change we could make at this time was to dim the vision 
still more. A few more base-in orthoptic treatments soon cleared 
the vision again to 20/15. She was instructed to return again in 
one week, which she did, completely relieved of her symptoms with 
20/15 vision. She is to call again in a short time when we expect 
to add more of the dynamic findings to her correction. 


DR. J. O. BAXTER, 
NEW BERN, N. C. 


*Submitted for publication Oct. 2, 1929. 
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A QUESTIONNAIRE ON THE ASSOCIATED FUNCTIONS OF 
CONVERGENCE ACCOMMODATION AND FUSION 


In the effort to broaden our understanding of the associated func- 
tions of convergence and accommodation the following questions were 
sent to Dr. O. L. McCulloch and several other men whose outstanding 
work in ocular myology makes their views on these matters of the 
utmost importance and we believe of the greatest interest at this time. 
We will publish in subsequent issues the views on these questions, of 
other of our practitioners. 


The questions are as follows: 


What is the relation between esophoria (excessive convergence) 
at the near point in the young adult and high exophoria (convergence 
lag) in the presbyope? 

Is the one the forerunner of the other? That is, can we expect 
the young adult with excessive convergence at the near to have con- 
vergence lag of high amount at the near when he becomes a pres- 
byope? 

If not, why is it, that convergence excess at the near is the com- 
mon imbalance found in the young while convergence lag is usually 
associated with the presbyopic period. Why is it, that the percentage 
of convergence excess cases found among young patients dovetails 
with the percentage of convergence lag cases found in the older ones? 
Why is it, that the young patient who shows a convergence excess is 
as a rule the ardent, energetic, “doer” type and this also holds true of 
the average presbyope who shows a convergence lag? Are these 
facts mere coincidence or do they point to the fact that convergence 
excess at the near in the young adult presages convergence lag in the 
presbyope? 

If it can be demonstrated that the convergence excess of the 
young adult turns into the convergence lag of the older patient, what 
is to be done about it? 

We know that uncorrected hyperopia, hyperopic astigmia, over 
corrections of minus, prism power base-out, wide interpupillaries and 
pathology cause excessive convergence. What other factors are caus- 
ative? 

Does a convergence excess at the near always keep company 
with a faulty, incomplete, or imperfect fusion sense? 

If so, is it this lack of positive binocular fixation or anchorage, 
associated with faulty fusion, which permits the development of a 
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convergence lag when the accommodation no longer functions un- 
aided at the near point? 

Further, what factors contribute toward the conversion of a 
convergence excess into a convergence lag? We know that over- 
corrections of plus, especially reading corrections for presbyopes, and 
base-in prism power gradually bring about convergence relaxa- 
tion, which can result in a convergence lag. What other factors 
produce this result? Do small segment bifocals tend to cause con- 
vergence lag by the disturbing effect they may have or near point 
fixation? Are large segments, conducive to easier near point vision 
when there is a convergence lag present? 

If prism power base-in only tends to convert one distressing 
condition (convergence excess) into another (convergence lag) over 
a period of years, is it not questionable procedure to use such prism 
power either for wear or exercise without close and constant super- 
vision of the case? Should not the use of such procedure always be 
accompanied by fusion training? 

Is correction of a faulty fusion sense the surest and sanest way to 
establish comfortable ocular balance? If so, should not all orthoptic 
training stress the development of greater fusion power? 

These questions are asked with the view of clearing up the haze 
surrounding the whole question of ocular imbalances. We believe 
that the group mind of our leading optometrists can solve the prob- 
lems of ocular balance and set our feet upon the pathway of clarity 
and established facts. 


Dr. O. L. McCulloch reviews the above questionnaire and com- 
ments thereon in the pages immediately following. For the reader’s 
convenience the following Reference List of previously published 
manuscripts in answer to this questionnaire is given: 
Convergence, Accommodation and Fusion. Dr. I. S. Nott, Amer- 
ican Journal of Optometry. Vol. 6, No. 1, pp. 19-29. 1929. 
Convergence, Accommodation and Fusion. Dr. J. I. Pascal. 
American Journal of Optometry. Vol. 6, No. 2, pp. 102-104. 1929. 
Convergence, Accommodation and Fusion. ° Dr. M. Steinfeld. 
American Journal of Optometry. Vol. 6, No. 3, pp. 169-171. 1929. 
Convergence, Accommodation and Fusion. Dr. W. Bagwell. 
American Journal of Optometry. Vol. 6, No. 3, pp. 193-194. 1929. 
Convergence, Accommodation and Fusion. Dr. A. E. Hoare. 
American Journal of Optometry. Vol. 6, No. 7, pp. 401-405. 1929. 
Convergence, Accommodation and Fusion. Dr. R. M. Peckham. 
American Journal of Optometry. Vol. 6, No. 11, pp. 626-638. 1929. 
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CONVERGENCE, ACCOMMODATION AND FUSION* 


Oscar L. McCulloch, Opt. D., F.A.A.O. 
Holyoke, Mass. 


What is the relation between esophoria (excessive convergence) 
at the near point in the young adult and high exophoria (con- 
vergence lag) in the presbyope? 

I assume that the term “high exophoria or convergence lag” 
in the question is to be interpreted as meaning a convergence 
insufficiency at the near point with the usual disagreeable symptoms 
of which the patient complains. These symptoms are usually that 
vision seems keen enough, but there is great discomfort attending 
the use of the eyes, even sometimes for short periods. Then there 
may be a sort of sleepiness which comes on if the eyes are used for 
near work, which is not sleepiness at all, for, if the patient walks 
around for a moment or two he is immediately as much awake as 
ever. 

A high exephoria at the near point is not a sure indication that 
the patient has any difficulties, or that he ever will. It has been the 
writer’s experience to have seen many cases of an exophoria varying 
between 12 and 36 prism diopters at the near point who had no 
complaint of being unable to read or work at the near point com- 
fortably. There are just as many if not more people who have a very 
low exophoria at the near point who do complain that near work 
is unbearable to them. Therefore, I say that the mere existence of 
a high degree of exophoria at the near point is not necessarily indica- 
tive of trouble. If it is accompanied by a convergence insufficiency it 
certainly is a very troublesome affair. 

The type of people who might be expected to exhibit this phe- 
nomenon are those in which the association of convergence and 
accommodation is a loose proposition. Usually they possess keen 
vision for distance and near in their early life and their nervous 
system is able to drive the convergence so as to obtain this clarity 
of vision until the demand upon it becomes too great and then the 
dissociation takes place. When this happens we get the charac- 
teristic convergence insufficiency at the near point. If the con- 
vergence-accommodative act is a little more tightly locked, then we 
get the high exophoria and possibly a convergence insufficiency. 


By means of the Kratometer these cases are beautifully illus- 
trated and also restored to normal function again. The type of 
training given, however, is base-in and not base-out. The typical 
result of an adduction or induction test on such patients results in 
disclosing a fair amount of duction, but once diplopia occurs, the 
recovery point is low, sometimes it may be even base-in prism. 
The purpose of the base-in work is to establish a more flexible 
relation between the innervations to the externi and interni. When 
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this is done the trouble disappears. 

If these cases had been given their full plus correction as young 
adults and had some base-in prism incorporated so as to help carry 
the plus and also to build a good abduction which would be flexible 
then we could at various intervals hope to increase the correction 
to the point of their wearing their full correction for all distances. 
This might have to be done with bifocals regardless of age at first, 
but eventually there would exist a better relation between con- 
vergence and accommodation due to the fact that both had their 
fair proportion of the work to do. 

In taking the abduction of these patients, we find that the point 
of blur begins early and therefore calls for the plus to be prescribed. 
It has remained for Peckham to work out the reasons for these 
various phenomena, and because of his comprehensive understand- 
ing of the intricate functioning of the eyes and brain the science 
oi optometry has gone ahead tremendously after being in the dol- 
drums for the last decade or more. 

The reason for these people as described in the question exhibit- 
ing the symptoms which they do, is that their nervous system can 
no longer supply the necessary help when presbyopia comes on with 
its still greater demands. It is like a bank account, if you never 
deposit, yow must not draw checks or else you most certainly will be 
in trouble. I wish that there was some method to make it clear 
to people that keen vision is not necessarily safe or sane vision. 
If this fact could be driven home and acted upon, we would have 
far less cases of nervous breakdowns at the age when a person 
is expected to be at the height of his efficiency. 

There are very few of us who realize how much our eyes are 
responsible for our characteristics of later life. As the embryo 
develops, the eyes come forward and that process is not quite com- 
plete at birth, for the convergence faculty is not present. That is 
a developed affair and if it develops too quickly, then we have the 
esophore, or if it develops slowly or incompletely, then we have the 
exophore. This has a direct influence upon our actions and once 
again it is because the esophore has a differently constituted nervous 
system than the exophore. I believe that the manner in which this 
function of convergence is developed and the period of its develop- 
ment affects the characteristics of a person’s whole life. So much 
so that it becomes almost a dominating influence. With a knowledge 
of the fundamentals which Peckham has laid down one can almost 
determine without a phoria or other tests as to whether you have 
an esophore or an exophore to deal with. The esophore is as a 
general rule the aggressive “go-getter” type of individual, while the 
exophore is the more plodding, not easily perturbed person. Un- 
doubtedly we need both types to provide the balance wheel to our 
modern form of society. After all it is not the fact that we are 
exophoric or esophoric, it is what these factors are doing for us 
and to ws, and therefore to our nervous system. 

In reading over the manuscript so far it would seem to me that 
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the first four questions are interlocked and that in a fashion they 
have already been answered. 

We know that uncorrected hyperopia, hyperopic astigmatism, 
over corrections of minus, prism power base-out, wide interpupil- 
laries and pathology cause excessive convergence. What other factors 
are causative? 

There is too little attention paid to the interpupillary measure- 
ments in the making of a pair of glasses. It is surprising to find 
that at least seventy-five per cent of people have one eye at least 
a millimeter nearer the nose than its mate. This seems small and 
insignificant but if the lens is plus and of even medium strength, 
the tendency toward large lenses today, which usually exceed the 
actual pupillary distance as found, are in effect before the eyes 
base-out prisms without our conscious knowledge of this fact. Usu- 
ally there is no attention paid to the difference in the P. D. of the 
eyes and also scarcely ever are the lenses decentered in to make 
the P. D. of the finished glasses and the P. D. of the eyes coincide. 


Phoria tests are usually made after the examination is complete. 
They should be made before and after. In the case of minus 
lenses being prescribed even though we have not over corrected the 
myopia, there often occurs an increase of the esophoria or a decrease 
of the exophoria, due solely to the effect of the minus lenses. Unless 
the phoria test be made before and after refraction, then we have 
nothing to gauge the thing from and feel that we are safe. It 
resolves itself to this. There are very few myopes who do not 
need base-in prism, and there are some bifocals as well. The near- 
point correction in myopia is the important one and the correction 
for distance is merely to enable the patient to get enough vision to 
be safe from the ravages of automobiles and bootleggers. 

Does a convergence excess at the near always keep company 
with a faulty, incomplete, or imperfect fusion sense? 

No, a convergence excess at the near is apt to have excellent 
fusion. Exophores are the ones who exhibit an incomplete fusion 
or an imperiect one. If I have understood correctly, fusion is a 
faculty of the mind and is in a sense an imaginative thing. It has 
no so-called “center” in the central nervous system even though 
such has been attributed to it. 

There is one case in my records who has exhibited for a con- 
siderable period, 204 of esophoria at the near point, yet, on the 
Kratometer, he has always been able to fuse the F-L to E with the 
normal amount of prism. It has been no effort at all, and it also 
has been my experience that this is true of the majority of esophores, 
regardless of amount. It is not true of the exophoric people but the 
amount of the exophoria has but little if anything to do with the 
fusion. 

If so, is it this lack of positive binocular fixation or anchorage, 
associated with faulty fusion, which permits the development of a 
convergence lag when the accommodation no longer functions un- 
aided at the near point? 

In the writer’s opinion this is not the explanation, else the 
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thoughts expressed upon the previous question would not hold water. 
Any function when used to excess must reach a point sooner or later 
when it can no longer carry on. This is exactly what happens with 
over convergence. If it begins in early life then it has the assistance 
of the accommodation to help carry the burden but when presbyopia 
overtakes the person the relation between convergence is altered to 
such an extent that it becomes impossible to function as a unit. 
To use a homely simile: an elastic band when new is full of the 
ability to stretch, and also full of the ability to come back to normal 
aiter having been stretched. If this or these functions of the rubber 
band are abused then we must eventually reach the point where 
exhaustion takes place. Then when it is stretched the comeback is 
slower and less in degree, until its entire life is exhausted. 


In the case of eyes and especially the functions of convergence 
and accommodation the emphasis has always been placed upon 
accommodation and all of our efforts have been to relieve the burden 
upon it. Convergence has come in for but little consideration and 
now we are waking up to the fact that we must consider both, each 
being necessary to the other if we are to have comfortable, binocular, 
single vision. This being one of the prime differences between the 
animal and the human it would seem that we should do our utmost 
to preserve this faculty. 

Further, what factors contribute toward this conversion of a 
convergence excess into a convergence lag? We know that over- 
correction of plus, especially reading corrections for presbyopes, and 
base-in prism power gradually bring about convergence relaxation, 
which can result in a convergence lag. What other factors produce 
this result? Do small segment bifocals tend to cause convergence 
lag by the disturbing effect they may have on near point fixation? 
Are large segments conducive to easier near point vision when there 
is a convergence lag present? 

It would seem that what has gone before partially answers this 
question, but to elaborate upon it a bit. In determining the correc- 
tion for a patient we have formerly relied upon the quality of the 
patient’s accommodation to determine as to whether one lens was 
better than another. Then we have used letters to determine this 
ability and we have been taught to find our sphere first. This has 
resulted in our covering up in many instances a surprising amount 
of astigmatism. Now we have the more accurate method of using 
our ophthalmometer for the determination of the astigmatic correc- 
tion. 

This done, we find our spherical error by means of the cross 
cylinder test, which is far more accurate than any other subjective 
method yet devised. With it one can tell with accuracy within an 
.06 diopter of the correction necessary. Not in every case of course 
but this has been the experience of many men who have used this 
method. The ones who are the “fussiest” are the ones upon whom 
the test works to a charm, and you and I know that there are 
plenty of people who are not bothered if their correction is incorrect 
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a half diopter or so, or off axis. There are plenty to whom the 
slightest change of cylinder axis, cylinder power or spherical power 
either brings great comfort or discomfort. 

Therefore, I say that there are many people who are traveling 
around from one optometrist or ophthalmologist to another seeking 
the cause of their discomfort, when it is this factor of a masked 
astigmatism. If it is left under-corrected too long it is apt to be one 
of the contributing causes to the change over from an over-con- 
vergence to a convergence lag. If then, no attention is paid to the 
remedying of this condition the case is very apt to progress to the 
point where binocular vision is lost. After this occurs, the patient 
becomes more comfortable because the nervous system no longer has 
that severe tax put upon it of trying to make two eyes so coincide 
their visual acts will coincide and be simultaneous. 


On the subject of bifocals it has been stressed so long that the 
use of large segment bifocals gave the user a much larger field 
of vision, and therefore for this reason they were better. Hence 
the use of “A” Ultex has been great. In many, many cases this has 
been the factor which was the cause of convergence lag becoming 
a real convergence insufficiency, because the wider the segment the 
more base-down prism is introduced into the reading correction. 
Peckham has shown us that convergence is a down and in proposi- 
tion and the use of base-down prism simply still further inhibits 
a depleted function and should not be used. If we have an esophore 
to deal with, then the wide segment becomes valuable because we 
can utilize the base-down effect of the segment to advantage in 
inhibiting the convergence partly through this fact. Most patients, 
unless they are esophores, are better off both as to difficulty in walk- 
ing and as to the effect of the base-down effect of the segments 
upon their innervational requirements, with the small segment and 
the most recent addition to this family has been the “Nokrome 16.” 
Some may argue that the breadth of 16 mm. is altogether too small 
for continued near work. It has plenty of field and even then you 
won’t use half of it unless you turn the head. It is comparable 
to looking through a keyhole. Of course many sights have been 
seen through keyholes which were not good for the moral tone of 
the individual but that did no harm to the eyes. However, this 
applies to the width of vision at a definite distance. At the ordinary 
reading distance of 14 inches, looking through an ordinary keyhole one 
can see to read at least two columns of newspaper type. Now this 
is in a lateral space of about 5 mm. Of course if you have an 
“eyeturner” for a patient then he needs a large segment bifocal. 
The crux of this matter, however, is that the people who habitually 
turn their eyes in preference to their head have wide ductions and do 
not have convergence insufficiencies. 

If prism power base-in only tends to convert one distressing 
symptom or condition (convergence excess) into another (con- 
vergence lag) over a period of years, is it not questionable procedure 
to use much prism power either for wear or exercise, without close 
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and constant supervision of the case? Should not the use of such 
procedure always be accompanied by fusion training? 


There are many more people who have the binocular function- 
ings of their eyes interfered with seriously every year by wearing 
too little or too much plus, than there are who are damaged by 
prisms. Peckham has taught that the use of prisms is as poison. 
If you have an over-convergence use base-in prism and poison the 
convergence. At the same time the apex of the prism energises 
the abduction and prisms can never be used without this very thing 
taking place (both ends of prisms working), when they are used 
before a pair of human eyes. Of course one should supervise the 
use of such agencies as prisms, but this should be done also in the 
case of using any form of lenses. The dentists have educated their 
people to consult them at least once in six months and in certain 
special cases every few weeks. We must do the same thing and it 
is needless for us to argue that it can’t be done, for we are handling 
the same people as the dentist. 

I do not believe that all people to whom base-in prism is 
given are candidates for so-called fusion training. Their ductions 
are the determining factor for this. 

Is correction of a faulty fusion sense the surest and sanest way 
to establish comfortable ocular balance? If so, should not all 
orthoptic training stress the development of greater fusion power? 

There are many cases where the emphasis has been placed upon 
“faulty fusion” by the optometrist which was not concerned with 
fusion at all. There has been so much said about fusion and yet 
no one seems to know very much about it. I, for one, would not 
deny its existence but there are many people who are comfortable 
and who see well whose fusion sense is very ragged. I think it is 
more or less of an individual affair and it is our province to find 
out the individual requirements and base our actions upon the facts 
that it is neither amount, nor standards which determine whether or 
not a patient is comfortable. It is rather the annoyance which the 
patient is suffering from. Sometimes it is small and again large. 

In closing I would like to quote a case which I had recently. 
The man came to me saying that he was experiencing some difficulty 
in reading. He also related that he dreaded to have his eyes ex- 
amined as he had experienced so much trouble before in obtaining 
comfort that the thought of going through the ordeal again was not 
pleasant to contemplate. His statement that he hadn’t been ex- 
amined for nineteen years was verified by the fact that he had his 
original correction with him and the glasses which he was wearing 
corresponded exactly to this. The correction was as follows: O. D. 
— .25 sph. — 14 base-in; O. S. — 1.25 sph. = 14 base-in. The 
date was November 11, 1909, and was written by Dr. Myles Standish 
of Boston. I do not know if the doctor prescribed the prism to 
relieve an exophoria or whether he did so to check the myopia. At 
any rate these glasses have given the patient perfect comfort until 
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the present year, and all others which he had had were unwearable. 
The new correction as found in my examination was O. D. — .75 
sph., O. S. — 1.50 sph. Add for near + 1.25 sph. O. U. I did not 
deem it necessary to prescribe the prism as his abduction at distance 
was 144 with return at 124. At near it was 304 with return at 
284. On the Kratometer he could fuse the F-L to a perfect E with 
the normal amount of prism either with the distance or near correc- 
tion in place. With his old correction he was exophoric at distance 
44. At near he had 94 of exophoria with his old correction and the 
same amount with the new (net). It would seem that after nine- 
teen years of constant wearing of base-in prism if the prism was 
going to be detrimental it certainly should begin to show up. Ad- 
duction at the time of examination was 364 and the vertical duc- 
tions were equal. The new correction has proven perfectly comfort- 
able even though they were made in bifocals for the first time, the 
patient being 46 years of age. Again a vindication of the small 
segment, for it was the traditional 18 mm. diameter. 


My own reasoning on this case is that the base-in prism relieved 
the stress brought about by the minus lenses at the original refrac- 
tion by Dr. Standish. Probably the abduction was very low at both 
distance and near and this was the cause of the headache. The 
base-in prism has built up the abduction and also prevented the 
increase of the myopia, although this was not the original intent 
of them. 

Naturally it is impossible to quote one case and make it serve 
as an example for all humanity and the quoting of this one is not 
being done in that spirit. Nevertheless it does show that being only 
one of several which it has been the good fortune of the writer to 
have seen who have worn base-in prism for a long period the factor 
of that old bogey of being afraid of prisms was largely a mental 
one. The only thing which we have to remember in the prescribing 
of prisms is to follow the plain path as laid down by Peckham in 


this matter. 

There are pages and pages which can be written upon this 
questionnaire but for one I do not wish to strain your eyes by 
subjecting you to the views of an humble optometrist who is finding 
that he is having much greater success in following the really monu- 
mental work of that greatest optometrist among us all, Dr. R. M. 


Peckham. 
DR. O. L. McCULLOCH, 


273 MAPLE STREET, 
HOLYOKE, MASS. 


CHROMAGRAPHOLOGY 


W. Jerome Heather, Opt. D. 
Philadelphia, Pa. 


Chapter III. 
VISION 


Chromagraphology has been defined as the graphic study 
of the visual interpretation of chroma. Therefore, we are logically 
led to a study of vision, and as has been promised, it shall embody 
the known scientific facts for foundation purposes, but so simply 
arranged as not to disturb the complacency that it warrants and 
keep the subject-matter helpfully practical. 


In order that our considerations of vision may not be presented 
in the usual stereotyped form, for the reason that almost every good 
text-book has incorporated a repetition of such considerations, we 
will consider vision as a three-step process. These three steps are 
of necessity placed in the order of their importance—as follows: 


Light—the stimulus 

Eye —the receptor 

Brain—the interpreter 
Each of these factors, exerted to the proper degree and in the 
proper sequence, result in the sensation we call vision. 

Let us first consider light. There is something peculiar about 
light for it has an intimacy in its relation to the life of man and 
the esteem in which he regards it, which cannot be matched by 
any other physical phenomena. One writer has said that sound is 
necessary and desirable at times, but for the most part our estimate 
of it is expressed by the saying “silence is golden.” As to our 
consideration of heat, we usually find that we have too much or 
too little as the case may be. Electricity, a comparatively new 
acquaintance, is too often considered dangerous. One has aptly said: 
“No one fears the light save the sons of darkness, whose deeds 
are evil.” 


Light is an old friend of the human race, familiar yet mysterious, 
greeting us daily yet never wearing out its welcome. Light we must 
have, natural or artificial, during our waking hours. “What is light?” 
is a question which we have faced all the days of our life, and the 
present status of our understanding seems to indicate that we will 
continue searching for a solution to the question, which has, as 
yet, never been finally answered. A history of the conceptions of 
light from the beginning of time furnishes a most interesting con- 
sideration. 

In the beginning man regarded light as an entity apart from 
the sun, and we find this expressed in the works of some of the 
early artists, in that they attempted to paint light into their pictures, 
and as a matter of fact, the idea still remains prevalent in the minds 
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of some of the primitives. Philosophers of the fifth century B. C. 
recorded a materialistic concept of light, holding that the sensation 
was caused through a bombardment of the eye by particles emitted 
by the luminous body. Some time later another group of scientists 
reversed the theory by changing the direction of the emission, saying 
that the eye by a “divine fire” sent out streams of particles, which, 
after having reached the body seen, united with the sun’s rays, 
returning to the eye to excite vision. Thus, it may be seen that 
the corpuscular theory of light so recently appearing in answer to 
the X-ray was in reality a revival of a very ancient consideration 
with an important difference. The first seventeen hundred years 
of the Christian era held very little scientific advance because of 
the unsettled conditions in Europe. In fact, the torch of science 
was only barely kept alight by the Arabs. In 1690 Huygens pro- 
posed the wave theory of light, but because this theory failed to 
account for the rectilinear propagation and polarization of light, 
Newton, who had made a careful study, recognized its strong points 
but in his final judgment returned to the corpuscular theory. Thus, 
it will be seen that the long drawn out battle has not yet been solved. 

In the beginning of the nineteenth century, gradual develop- 
ments weakened the corpuscular theory and gave growth to the wave 
theory. In fact, Young was at first inclined to regard light waves 
as longitudinal vibrations similar to those of sound; and it remained 
for Fresnel to show by experimental and mathematical research 
that the vibrations constituting light must be regarded as trans- 
verse. In rapid succession, many changes in consideration were 
advanced until Maxwell correlated light with electricity, to the 
extent that light lost its individuality; and today, despite the fact 
that the twentieth century has placed at our disposal great quan- 
tities of new material, the subject of light is not yet as clear as it 
seemed to be thirty years ago, the only gain being the fact that 
the scientists have recognized their uncertainty sufficiently to govern 
and qualify their statements. 

The next theory to be advanced (and probably the most recent), 
was the quantum theory which is today, and has always been, 
almost beyond the pale of clear understanding; although it has 
been fortified by evidence which is accumulating that wave motions 
may act like a particle without losing their periodic character. 

One might go on indefinitely in noting the various changes indi- 
cated by the work of this and that scientist, but it is not the purpose 
of this treatise so to do. The trend of modern thought seems to be 
directed towards the blending of the two theories—wave and quan- 
tum. Both have a valid reason for existence, and in many ways 
each supplements the weak points of the other. Lodge has said that 
the two concepts are like a shark and a tiger, each supreme in its 
own element but helpless in that of the other. It is perfectly possible 
that our final concept of radiant energy will have a broad and general 
character, making both the quantum theory and the wave theory 
acceptable in special cases. 
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The propagation of light by either of these theories has been, 
until recently, considered as taking place in ether, but with the 
advent of Einstein’s theory of relativity, that, too, has lost its place 
in the sun. We considered ether as a medium filling all space that 
otherwise would be empty, while Einstein supposes space itself to 
be enough of an entity to have a curvature and to be “empty” only 
when it is flat. This whole struggle of man to fathom the mystery 
of radiation is an age-old one, which to the non-scientific may appear 
as fruitless, yet to the philosopher it is a constant effort in the face 
of repeated failure, thereby the wonder of the human mind. One 
writer has said so well: “Man in his highest moments will not 
rest content in the face of an enigma. He must make an at- 
tempt to solve it. Nature wears the face of a Sphinx, and her 
endless challenge is: ‘Explain me! Solve my riddle!’ The mind 
of man is proud and will tolerate no defiance. The gauntlet is 
picked up and the fight is on.” 

So as concerns our conception of light, it might truthfully 
be said—we are not yet advanced as far as we consider ourselves 
to be, but this must be solved by the philosophers and scientists 
in whose realm it rightly belongs. The fact concerning us in this, 
a study of vision, is that light is ever present as a stimulus which, 
regardless of its method of propagation, falls upon objects to be 
seen and is, therefore, reflected into the receptor—better known 
as the eye. 

In considering now the eye, it is always hard to find a proper 
starting place, but it is the purpose of the writer to consider it 
first physiologically, i. e., as to its development; and second, psycho- 
logically, i. e., concerning its importance. Our evolutionary studies 
point out that most, if not all animals begin as single cells, and the 
story of the evolution producing life as we know it is a long but 
an interesting one. Therefore, as the animal evolved, the develop- 
ment of motion, the origin of a bloodstream, the establishment of a 
central nervous system for control, brought about complexities which 
did not suffice in the struggle for existence, which became more 
intense and involved, making it necessary to recognize friend or 
enemy before actual contact was established. Hence, special areas 
grew in sensibility to external influences, and so we developed 
smell, taste, and hearing, thus extending the field of observation 
greatly, yet not sufficient to avoid danger approaching silently so 
that the animal might be destroyed before it had its last opportunity 
to fight or flee. Hence, the continued existence of the animal 
became more truly assured through the development of the eye. 

For those of the readers who desire a detailed description of 
the development of the human eye, let me mention a book published 
for the British Journal of Ophthalmology in 1928 by Ida C. Mann, 
M.B., B.C., Lond., F.R.C.S., Eng., the title of which is “The Develop- 
ment of the Human Eye.” Miss Mann has evidently been par- 
ticularly fortunate in having access to a most comprehensive series 
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of human embryos, making it possible to illustrate every stage of 
human ocular development by actual specimen. In this way, certain 
debatable points which heretofore rested on a comparative observa- 
tion have been placed on a sounder foundation, and the processes 
involving growth rates and consequent alteration of position have 
been studied on human material. Suffice it to say here that careful 
study of a 4% millimeter embryo shows the fold which will eventu- 
ally become the maxillary process and close to that a slight elevation, 
the optic vesicle. 


The eye has been described as the end organ of vision; the 
mechanism by which vibrations of the luminiferous ether are trans- 
formed into the physiological stimulus of visual sensation. A great 
deal of the knowledge attained heretofore as to the anatomy and 
physiology of the eye, has been obtained through studying its 
development in the animal series, and in the vertebrate embryo. 
It will be interesting to note that eye spots in the Protozoa and 
lowest Metazoa are collections of pigment granules, commonly 
brownish or reddish, situated in the ectosarc, or in conjunction 
usually with the cerebral ganglia, or in groups of epithelial cells 
on the surface of the body. These cells may occur on a level with 
the general surface, as in some coelenterates, be raised into pig- 
mented papillae, as in the fringes about the mantles and siphons 
oi bivalve mollusks, or drawn through the surface as pigmented 
sacs or pits such as are found in echinoderms, many worms, and in 
the tips of the tentacles and papillae of numerous mollusks. It is 
oiten stated to be doubtful whether these simple eye spots give 
rise to definite sensations of light, in fact, they may respond to 
sensations of heat. 


The formation of the eye as a pit, lined by epithelial cells, lends 
itself readily to the development of the accessory structures, among 
which are classed the crystalline lens, the various humours, the 
iris, and the cornea. Even a simple pit with a pin-hole aperture 
is capable of forming images on the same principle as the simple 
camera. The secretion of refractive media by the cells forming the 
pit. and the clearing up of the superficial cells, thereby forming a 
transparent media, the cornea, and their convex thickening to make 
a corneal lens, are steps which are very easily and rapidly taken 
in the invertebrate series. In this same series, the cells of the 
retina being specialized cells retain their original position, that is to 
say—the poles for receiving sensory stimuli point to the exterior, 
while the basal or discharging poles send fibers direct to the brain. 
This is probably explained best by the same sort of a collapse as 
takes place in the vertebrates; ior instance, the primitive optic 
vesicle recedes to form a secondary vesicle with double walls, then 
the cells of the external layer would be inverted so that the lens, 
cornea, and all other structures would be formed by the cells of the 
surrounding and overlying tissue. 
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Position of eyes in the body depends upon the animal’s needs 
rather than on any fixed law of structural organization. For instance, 
eyes are commonly developed with a close association of the prin- 
cipal nerve ganglia, thus making the ability to see food and natural 
enemies an important factor in the fitness to survive. Animals that 
possess a head, and move actively about, have their eyes situated 
uniformly in front, paired or otherwise grouped about the brain. 


Morphologically, the vertebrate retina is a specialized portion 
of the original wall of the primitive fore brain vescile, and the 
neural tube in vertebrates is a strip of superficial epithelium folded 
in and covered over so that its cavity represents the outside world. 
We find the primary optic vesicles appearing quite early in pairs, 
as outgrowths on either side of the first cerebral vesicle, retaining 


their cavity. Upon reaching the skin, the front wall caves inward, 


or possibly is pulled inward by the thickening of the epidermis form- 
ing the lens. Thus we have the secondary optic vesicle with a 
double wall, thereby eliminating or obliterating the primary vesicle. 


The area bounded by the juncture of the two walls of the 
secondary optic vesicle on one side, and by the rod and cone surface 
on the other side, represents the external wall to the cells of the 
retina. Continuing then, in this development, we find the outer wall 
thickening by growth and division of its cells, so as to form the 
distinctively nervous layers, while the inner wall remains one cell 
thick and constitutes the pigment layer of the retina, classed with 
the choroid by earlier writers. The choroidal coat, then, forms over 
the convex surface of the retinal cup, homologous with the pia, 
and continuing to the front, joins with the pigment layers of the 
retina, as the iris. These epithelial cells immediately over the mouth 
of the optic vesicle elongate, and sinking below the surface, separate 
from the skin, giving rise to the fiber of the crystalline lens. Now, 
the innermost coat of the eye, namely the retina, extends over the 
posterior portion of the eyeball, and forward almost to the ciliary 
body, the visual portion ending in serrated margin known as the 
ora serrata. The pigment layer of the retina extends over the 
ciliary body and is continued over the back of the iris as the uvea. 
We find the blood vessels, namely, a central artery and vein, entering 
and leaving with the optic nerve, from which they are distributed 
to all layers except the outer nuclear and the rod and cone layer. 


Structurally, the rods and cones are peripheral portions or 
receiving poles which might be compared to a form of sensory cilia. 
Thus we have the rods and cones acting as the real transformers 
of visual stimuli, chromatic and achromatic. This makes it necessary 
for us to know that light must penetrate six layers of the retina 
in order to reach the rods and cones, but this is dismissed easily 
when we remember that in life the retina is nearly transparent. In 
man, a pit forms in the center of a certain part of the retina which 
is thickened, and becomes known as the macula lutea, by virtue 
of the other intervening layérs and blood vessels drawing aside, 
thus exposing the cones directly to light. 
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We know from our microscopic studies that the retina is com- 
posed of approximately 130,000,000 rods and about 7,000,000 cones 
(probably well developed rods) so that as we leave the macula lutea 
and approach the ora serrata, the cones which make up that area 
entirely are rapidly replaced and supplanted by rods. 

In considering these rods and cones, it will be well to review 
their particular function. For instance, the rods, or more primitive 
cilia, are very useful in our sense of direction, and they are further 
highly sensitive to motion—the latter being dependent upon the fact 
that the rods are also dark adapted. As shall be developed in later 
chapters, the rods are capable of transmitting visual sensations oi 
white, black, and of the black-whites, or greys. The cones, or high- 
est developed of the retinal elements, are responsible for the detail 
of our observations, probably accounting for the fact that our chro- 
matic sensations are differentiated and classified by the cones. 
Further, the cones are known to be light adapted, as experimenta- 
tion will easily indicate. 

It will become a rather long story to continue a detailed descrip- 
tion of further development, which would only substantiate the fact 
that the human eye is a very intimate outgrowth of the brain. 
It is always enlightening to think of the eyes as the ends of the 
second cranial nerves, which pair is only one of the twelve pairs 
controlling the entire body. It is also well to remember that of 
the twelve pairs of cranial nerves, the greater part of seven pair 
are devoted to vision, including therein the second or optic, the 
third or oculomotor, the fourth or trochlearis, the sixth or abducent, 
parts of the ophthalmic and superior maxillary branches oi the fifth 
or trigeminal, that part of the seventh or facial, controlling the 
orbicularis palpebrarum, and last but not least, a well-supported 
supposititious connection in the proprioceptive branch of the eleventh 
or spinal accessory. 

When one considers that all of the other functions of the human 
body, including touch, taste, smell, hearing, the great and intricate 
circulatory system, the pulmonary apparatus, the heart, the digestive 
and sewage disposal mechanism, the ability to reproduce like species, 
and the motor activities, are controlled by the remaining parts of the 
twelve pairs, then vision becomes truly important and gives the 
writer permission to say that the correct functioning of this visual 
apparatus is of vital importance in that which he likes to term “the 
extension of the ecstasy of existence.” 

This would not be a well rounded consideration of the eye, 
without bringing into our work the question of rod pigment. It has 
often been stated that the retinae of certain animals were red, and 
it was discovered in 1876 that this red was bleached out by light, 
and that in order to restore it, the animal must be kept in the dark. 
It is true also that green rays of light are those that are most 
effective in bleaching out colour for the reason that green light is 
most absorbed by a colour which is purplish red. 
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This brings us to the consideration of the human eye, and we 
find that varying amounts of visual purple and visual yellow are 
accountable for a great succession of colours. ‘The visual purple 
cannot be seen in the ordinary eye, but is highly florescent even aiter 
it has become white. This visual purple will be an important factor 
in our development of visual sensations to follow. There is another 
change which takes place in the retina by light, recognized by the 
descent of small black crystalline granules of the pigment epithelium 
in the space between the visual elements, and also variations in the 
arresting of electrical current between the surface of the retina and 
that of the optic nerve. 

It is hardly necessary to consider in detail the eye in its capacity 
as an optical instrument, because of the supposed knowledge oi 
the reader. It is, however, in effect similar to a photographic appara- 
tus and must have, like all other optical instruments, the power 
of adjustment for objects at different distances to correctly form 
images. 

Thus we have covered the second step necessary to vision, and 
yet we must realize that vision is neural television in the sense that 
it depends upon the transmission of a kinetic image from the retina 
to the brain along a system of physiological conductors, an indefinite 
and somewhat mysterious procedure which forced us to concern 
ourselves with our third step, the brain. 

It might be interesting to note that in a recent article published 
as ethical advertisement of the American College of Surgeons, and 
entitled “The Surgeon Takes Off His Mask,” attention was drawn 
to the fact that our knowledge of the brain sufficient to enlighten 
those concerned with surgical interference, does not date back very 
far. In 1894, for instance, the head, belly, and chest, were marked 
“hands off!” and few successful operations were expected. In fact, 
earlier operative endeavors were considered unsuccessful without 
the formation of pus, at that time called “laudable pus,” but today 
frowned upon as evidence of probable technical failure. All of this, 
then, gives ample support for concerning ourselves with the early 
understandings of the brain—now considered as the seat of thought. 

It is very interesting to note that the early Babylonians, in 
their scientific work, believed that the mind resided in the liver, and 
were followed by the Hebrews, who classified their deeper considera- 
tions of life as follows: the mind resided in the kidneys, while the 
heart was the chief seat of the soul, and the bowels were responsible 
for the generation of all tender emotions. A little later, in the time 
of Plato, the scientists calculated that if the skull was a bone, then 
the substance contained therein must be marrow, the same as any 
other bone. Following this, in B. C. 355, during Aristotle’s time, it 
was thought that the brain was a refrigerator supposedly to cool 
and temper the human yet often violent processes. In b. C. 500, 
the nerves were thought of scientifically as tendons, and it was not 
until A. D. 160 that the brain was categorized as the seat of thought. 
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Then the aforementioned 1700 years of scientific dormancy took 
place, and little, ii any, advance was made in reasoning of that sort. 

In the early nineteenth century this thought was picked up and 
led to the consideration of the brain as a gland which secreted 
thought. Further along, in the time of Descartes, it was believed 
that as thoughts were secreted by this gland, they sometimes re- 
quired refining, and so this distilling process became known as one 
which took place in the left ventricle of the heart. It isn’t hard 
to make allowance for the only recent partial understanding of these 
important things, when one realizes that as recent as the time of 
James I, Dr. Hilikiah Crooke, physician to that famous king, calcu- 
lated that through the action of the brain certain vapors arose which 
reached proportions not containable within the cranial cavity so that 
it was forced through small round openings thereby hardening in a 
wirelike form which we today interpret and consider as hair. 

In 1824 Dr. Goode in his book “A Study of Medicine” again 
classified the brain as a gland, and the research carried on in the 
years intervening between then and now have not yet fully solved 
the intricate problems of brain division with respect to the function 
thereof. 

Despite these facts, we do know that certain areas have to do 
with the interpretation of light sensations from the eye thereby pro- 
ducing vision. In the ordinary production of visual sensations, 
several distinct processes in the human organism are involved. In 
the retina, for instance, the ether or space (Einstein) vibrations are 
transformed into some other form of energy which can be conveyed 
along the nerves; and although we do not know what form, it must 
be something very different from light because vibrations at that 
degree of rapidity would cause a destruction of delicate nervous 
tissues. In the occipital lobes of the cortex, there takes place under 
the influence of this conveyed excitation some process which acts 
immediately in conditioning this visual sensation. The optic nerves 
before reaching the cortex pass through intermediate ganglionic 
stations, the quadrigeminal bodies, and the optic thalmus, and it is 
not known whether these have any essential part to play in the 
sensation that enters consciousness. In fact, their function may be 
none other than to effect reflexly the motions of the pupils, the 
ciliary muscle, and convergence so essential to effective vision. 
When the cortical centers have been destroyed no visual sensation 
is possible, but this is not true concerning the retina, because visual 
sensations will persist despite the fact that the retina may be de- 
stroyed by disease. 

Migraine, which appears to be due to a spasm in the cerebral, 
and sometimes the retinal circulation, is often accompanied by sub- 
jective visual sensations in the form of rings and balls, giving the 
appearance of natural objects and human figures. Entering the field 
of vision on one side, the patient often instinctively turns the head 
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and eyes to follow, showing that the cortical process carries with it, 
the essential of spatial localization without the perspective of the 
retina. This also evidences that there are secondary cortical centers, 
probably better named the perspective centers, where the available 
data of visual sensation developed into complicated forms, thus 
proving that chemical changes in the cortex, although not brought 
about by excitation, coming in from below, are sufficient to affect 
consciousness (including the spatial as well as the simple sensation 
quality). Cases where a diseased retina entirely blind to light, have 
irritated the cortex sufficient to bring about disturbing visual sensa- 
tions, proved by the fact that upon enucleation the disturbances 
ceased. 

Either of the four stations involved in the consciousness by 
external light, namely: 

the retina, i. e., a true nervous center shifted to the periphery ; 


the basal ganglia; 

the primary visual centers located in the occipital lobe; 

and finally, the association centers 
may be excited to its characteristic activity by internal sources in 
the absence of incoming stimulation from below. In fact, in animal 
life, where the visual process is much less complex, any animal 
having a portion of the ectoderm, which will receive this form oi 
excitation, can be considered as having an eye. In fact, some of the 
lower forms have the entire surface of their body at least obscurely 
sensitive to light. 

The eye, which, as we have shown, is a highly developed sense 
organ, has its importance accentuated by the fact that it is able to 
sensibly discriminate in many ways, while the pressure sense, the 
heat sense, the cold sense are, on the other hand, confined to loca! 
discrimination. Wherever there is an eye with two distinct forms 
of visual elements, rods and cones, it is probable that there is a sense 
of colour; and although many observers have declared that lower 
animals have a colour sense, and therefore, colour preferences, it 
must be remembered that this would not be true if that were in- 
terpreted as a preference for a particular degree of brightness, which 
is most probably the case. 

This chapter has developed the facts concerning vision and 
associated them properly, and the inclination is to be drawn into a 
discussion on colour, which must be reserved for the next chapter. 
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VILHJALMUR STEFANSSON ON THE ETIOLOGY AND 
PREVENTION OF SNOW BLINDNESS 


Snow blindness, according to Mansell,* is an affection of the con- 
junctiva, manifesting itself by burning pain, photophobia, blepharo- 
spasm, hyperaemia of the conjunctiva and chemosis. The pupils are 
small, and there is congestion of the retina. The visual acuteness may 
be considerably lessened or remain unaffected. The local irritation in 
snow blindness is analogous to sunburn, and, like it, has been attrib- 
uted to the action of ultra-violet rays. The pain caused by glare is 
due to excessive contraction of the orbicularis, and to pressure of the 
supra-orbital nerve against the frontal bone. So much on the effects 
of snow blindness. Let us now review the testimony of a man who 
has spent many years as an explorer in the Arctic Circle, a man who 
has suffered himself from snow blindness and who at various times 
has been held up on his expeditions by snow blindness as it affected 
either himself or members of his party. Vilhjalmur Stefansson in his 
work, “The Friendly Arctic,” published by the MacMillan Company 
in 1926, gives on pages 200 to 201 his ideas on the etiology and pre- 
vention of this interesting subject in the following words: 

“Through the great care of my eyes I have never in ten winters 
spent north of the Arctic circle become completely snowblind, though 
one of my eyes has been frequently affected. When one eye is better 
than the other, as is the case with most people, the poorer eye is the 
one affected. The glare of the snow appears brighter to the eye of 
keener vision, and that eye is instinctively closed or shielded. When 
you have once begun to shield one eye, it becomes increasingly diffi- 


*J. Mansell. Snow Blindness. The Optician. Vol. LXXV, No. 1942, p. 316, 1928. 
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cult to keep it open, for the reason that an eye which has been in 
darkness is blinded by a light which does not blind an eye that has 
been continually exposed to it. The whole strain of seeing thus falls 
upon the weaker eye and it accordingly is attacked first. Those who 
become snowblind in both eyes simultaneously have either used their 
will power to keep both eyes open or else have eyes of nearly equal 
quality. 

“From this it might be inferred that snowblindness is most likely 
to occur on days of clear sky and bright sun. This is ‘not the case. 
The days most dangerous are those when the clouds are thick enough 
to hide the sun but not heavy enough to produce what we call heavily 
overcast or gloomy weather. Then light is so evenly diffused that no 
shadows can be seen anywhere. The sea ice is not level; if there are 
no actual snags of broken ice sticking up, there are at least snow- 
drifts. When the sun is shining in a clear sky all of these uneven- 
nesses are easily seen, because shadows lie in the low places, but on 
a day of diffused light everything looks level, as was observed in re- 
spect to travel under cloudy skies. 

“You may collide against a snow-covered ice cake as high as your 
waistline and, far more easily, you may trip over snowdrifts a foot 
or so in height, because without the assistance of shadows everything 
that is pure white seems to be perfectly level. Knowing the danger, 
your eyes are continually strained for its detection. Here amber- 
colored glasses are of use, for unevennesses imperceptible to the bare 
eye can sometimes be seen by the aid of these ‘ray filters,’ as they are 
called in photography. This is one of the advantages of the amber 
glass over all other forms of protection against snowblindness. Glass 
oi ‘chlorophyll green’ is excellent when the sun is shining, and seems 
to be easier on the eye than dark or so-called ‘smoke glasses,’ which 
are the poorest of all. Almost any color will do when the sun is out, 
but in cloudy weather both the chlorophyll green and the smoked 
glasses cut out too much light and interfere so with clearness oi 
vision that they are a distinct handicap as compared with the amber 
glass. 

“When through the use of poor glasses or none at all your eyes 
are stricken, the symptoms do not develop at the time of exposure. 
It may be after a long day’s march that when you enter the tent or 
snowhouse in the evening your eyes feel as if there were small grains 
of sand in them. Such things as tobacco smoke or slight fumes from 
a poorly-trimmed lamp will make them water excessively. Gradually 
you begin to feel more sand in them and they become uncomfortable 
and sore, but it will be towards morning before shooting pains begin. 
These pains resemble those of earache or toothache and are said by 
persons who have had severe cases to be the most intense they ever 
experienced. 

“One feature of snowblindness is that each attack predisposes to 
another. People who have never been in snow countries are likely to 
remain immune and not suffer until the eyes have been excessively 
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exposed, but people such as the Eskimos who are subject to the pre- 
disposing conditions every year are very readily affected. Some of 
them have a sort of fatalistic idea that snowblindness is inevitable 
and for that reason do not take enough precautions, although they 
nearly always take some precautions. I have known the severest cases 
of snowblindness chiefly among Eskimos. Men whom I have reason 
to consider as stoical as the ordinary, lie moaning in bed with a skin 
or blanket over their heads, sleepless for as much as twenty-four 
hours. The period of considerable pain seldom extends over more 
than three days if one is in a darkened room or wears black or amber 
glasses. After complete recovery a second attack is not likely to come 
in less than a week, no matter how the eyes are exposed, but careless 
persons will have attacks every week or ten days. 


“Keeping the eye on some dark object is a valuable preventative. 
On some trips we have had only one pair of amber glasses which have 
been used by the man who goes ahead and picks trail, for he alone has 
to use his eyes continually upon the white surface. The men who 
walk at the sleds to prevent them from upsetting are able to keep 
their eyes on its dark cover or upon the dogs. 

“Another preventative is the Eskimo type of wooden protectors. 
This may be of a variety of designs, but the essential feature is al- 
ways the same. The light is admitted to the eye through a narrow 
slit. The disadvantage is that you have only a limited field of vision 
—you cannot without stooping forward see what is immediately at 
your feet. For picking trail you must keep your eyes well up, so as to 
see that portion of the road which is several yards in advance, and 
when you do this you are liable to stumble, not having within your 
field of vision the unevennesses closer at hand. These Eskimo goggles 
have the advantage over regular goggles or spectacles that glass, 
when it is kept near the eye, will hoarfrost from eye moisture and 
from the moisture of the face, especially if one perspires. This frost- 
ing is not a serious annoyance on a windy day, especially if one keeps 
the face sidewise to the wind, but on calm, frosty days the glasses 
keep frosting continually and if one travels fast enough or works 
hard enough to perspire they cannot be worn at all. 

“It has been my plan to remain in camp when any one was snow- 
blind, both because I realized the intense suffering of traveling under 
such conditions and because recovery is always quicker under proper 
care. But as we lost most of our amber glasses on the Karluk and 
never afterwards had enough to go around, we lost in five years sev- 
eral weeks of good traveling time through snowblindness.” 


C. Cc. 
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BOOK NOTICE 


OCCUPATIONAL ANALYSIS. Published anonymously by the 
Better Vision Institute, New York City, 29 pages illustrated, 
1930. 


This little cloth covered volume which has been sent to all mem- 
bers of the Better Vision Institute is indeed a timely and practical 
work. As its name indicates, it deals with interesting and rather 
intricate subject of impressing upon optometrists the need for more 
fully realizing the value of correctly prescribing a different formulae 
for the various needs of their patients. Not only are their various 
vocational needs gone into, but also the value of recognizing the 
patient’s comfort during his recreational periods is developed by 
the author who in closing brings forth a plan to enable the optome- 
trist at the beginning of the examination to start the necessary 
ground work so as to enable him to intelligently prescribe not only 
a near point correction and a distance correction but also corrections 
for intermediate distances which would enable patients to more care- 
fully protect their vision and also to enable them to get greater com- 
fort by means of optometric science. Cc. ©. KR. 


ABSTRACTS 


EYESIGHT AND SAFETY. E. A. Hutchinson. The Optician. 
(British). Vol. LXXVI, 1954; pp. 35-37. 1928. 


Writing on the relationship between normal vision and public 
safety, Hutchinson says: 

1. Eyesight is the most important single factor in safety 
problems. 

2. Eyestrain results in more or less severe ocular and systemic 
disturbances, impairing efficiency, increasing spoilage, decreasing out- 
put, adding to the physical hazard in dangerous occupations and caus- 
ing irregularity and interruption in employment. 

3. The causes of eyestrain or asthenopia are of three general 
types: (a) Accommodative, (b) Muscular, and (c) Retinal. 
Accommodative, by far the most potent cause of trouble, due to uncor- 
rected errors of refraction. Muscular, due to lack of balance of the 
muscles that control the ocular rotations. Retinal, due largely to 
glare, faulty illumination and reflexly to the other two forms of 
asthenopia. 

4. Good vision is dependent to a large extent upon proper 
illumination. 
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5. Errors of refraction are the most frequent causes of eye- 
strain, and the most easily remedied of adverse physical conditions. 
They are corrected only by glasses and in no other way. 

6. Judgment of distance is impaired by errors of refraction, 
by muscular imbalance and by faulty illumination. 

7. Muscular imbalances readily respond to optometric aid and 
orthoptic training. 

8. Vision is Central and Peripheral. Central Vision gives us 
our ability for keen, analytical perception of form and color—Periph- 
eral Vision enables us to keep in touch with our surroundings and 
helps us protect ourselves from approaching danger. 

9. Restriction of the peripheral visual fields usually indicates 
more or less severe systemic disturbances and constitutes a serious 
hazard in many vocations. 

10. Color blindness is too obvious a restriction to need more 
than mere mention. T. O. B. 


ACTION CURRENTS IN NYSTAGMUS. L. Myers. The Ameri- 
can Journal of Ophthalmology. Vol. II, No.9, p. 728. 1928. 


Myers presents the results of experimental work on action cur- 
rents produced in the extraocular muscles. The string galvanometer 
used in the electrocardiograph was employed to record the results. 
Electrodes were applied to each temple for records of lateral move- 
ments and to the forehead and cheek for vertical movements. Upon 
voluntary movements of the eyes a marked deflection of the string 
occurred, and this line of deflection was wavy, showing that several 
impulses were necessary to complete the movement. Upon produc- 
ing nystagmus, there was a slow movement of the string in one 
direction, followed by a quick return in the other, corresponding to 
the movements of the eye. In a horizontal nystagmus produced 
in an individual with a paralyzed external rectus muscle on one side, 
the deviation of the string in the direction of the paralyzed muscle 
was impaired; but in an individual with a third nerve paralysis the 
deviation was about the same in both directions. This indicated 
that the external recti were responsible for the action currents. In 
an albino the curve was of an oscillatory nature and not typical 
of nystagmus. 


THE “TRIPLE LIGHT” AS A METHOD OF PERIMETRIC 
ILLUMINATION. L. W. Deicher. The American Journal of 
Ophthalmology. Vol. FI, No. 10, pp. 896-897. 1928. 


Deicher suggests placing three tabular reflectors, one at each 
side of a panel and one at the top of the panel in such position as to 
fully illuminate the perimeter when in use. These reflectors each 
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consist of two fifty-watt daylight bulbs, behind which are placed 
ribbed mirror reflectors, and in front of which is a diffusion screen. 
The patient when seated at the perimeter is between the three re- 
flectors, the advantage of this arrangement being that every perimetric 
examination is conducted under similar illuminating ne 


THE INCIDENCE OF EYE DISEASES. C. H. Walker. The 
Optician. (British). Vol. LXXVI, No. 1961, p. 166. 1928. 


Walker claims that several diseases of the eye which used to be 
extremely common in England are now comparatively rare. One 
of these was blepharitis of the lids in both the squamous and pustu- 
lar varieties; another was phlyctenular disease of the conjunctiva 
and cornea. The diminution of blepharitis was no doubt due to the 
improvement in the cleanliness of children of the hospital class, and 
of phlyctenular disease to an improvement in their nutrition, due 
to the general raising of the level of wages since the war. Even 
more encouraging was the drop in the incidence of ophthalmia 
neonatorum. ‘The percentage of children in a Bristol blind school 
who have lost their sight owing to this disease is not more than 
a quarter of what it was 50 years ago. In Bristol the number of 
cases notified fell from 137 in 1922 to 59 in 1927. This quite recent 
decrease is remarkable, and may, perhaps, be attributed to more 
efficient prophylaxis by midwives and the earlier treatment secured. 
Syphilitic iritis was now becoming one of the uncommon affections 
oi the eye, and lamellar cataract, associated with defective enamel 
of the teeth and rickets, was now seldom seen. Perhaps even more 
remarkable was the comparative rarity of cases of genuine primary 
acute glaucoma. Whether this was due to the fact that many cases 
which would formerly have been diagnosed as primary are now 
found to be secondary, is a matter on which Walker did not express 
an opinion. The idea that it had anything to do with the indis- 
criminate use of atropine by the general practitioner in former days 
he rejected as a libel on his older colleagues in general practice. 


All this is very encouraging and the question may be asked: 
Why, then, is the number of patients attending eye hospitals and 
eye departments as great or greater than it ever was before? The 
greater care which is now devoted to the correction of refractive 
errors is doubtless the principal reason, but not the sole one. There 
are some serious eye diseases which show no sign of diminution. 
Though acute primary glaucoma is rare, chronic glaucoma is as 
common as ever. Certain forms of cyclitis associated with keratitis 
punctata are even more common than formerly. Although cases 
of lamellar cataract are seldom seen, senile cataract still afflicts a 
certain proportion of the population over middle age, and so far as 
its pathology and prevention go, presents problems which are as yet 
completely unsolved. 
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OPTOMETRISTS’ The Hennepin County Optometric Society, 
FREE EYE situated at Minneapolis, Minnesota, has or- 
CLINIC ganized and opened an Optometrists’ Free 
Eye Clinic. This move was taken to assist 
certain needy individuals who are otherwise unable to secure ade- 
quate optometric services through the customary channels. It was 
estimated by the leaders of this Society that in a town of one half 
million population, there were a sufficiently large group of indigent 
people to make the establishment of this clinic not only an interesting 
optometric project, but to make it a worth while and worthy charit- 
able institution. 

In organizing the clinic the first step taken was to appoint two 
committees: First, one on location and rental, and second, one on 
finances. The committee on location and rental was given full power 
to. choose a suitable location and to arrange for a lease for this loca- 
tion. This was done after a complete survey of the city had been 
made, suitable quarters being secured on the second floor of a large 
office building, centrally located in the heart of the business district 
of Minneapolis. A lease was drawn up and signed for these quarters 
known as 235-236 Loeb Arcade. Suitable partitions were then ar- 
ranged for and erected, the clinic having two full size refracting 
rooms, one cloak room and store room and a large reception room. 
Suitable lettering was placed on the doors and windows, the refract- 
ing rooms were wired, a phone installed and the work of the commit- 
tee on location was completed. The committee on finance in the 
meantime had arranged with some forty Minneapolis optometrists to 
make monthly contributions to the clinic fund. The larger portion 
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of the men contributed $5.00 a month and the rest $3.00 per month. 
This money was pledged on a yearly basis payable monthly. 

With this initial work completed, a general meeting of the So- 
ciety was called and a general clinic committee was appointed whose 
duties were twofold: First, to equip the clinic, and second, to get a 
working plan into the hands of all clinicians. At this point the man- 
agers of the local material supply houses met in conference with the 
committee and after some discussion agreed to loan to the clinic all 
the necessary equipment to enable the clinic to get under way, the 
agreement being that the clinic could use this equipment as long as it 
functioned successfully. 

The clinic is completely equipped with a chair, a phorometer, a 
test cabinet, a wall bracket light for focal illustration, a trial case and 
stand, an ophthalmometer and table, a cord handled retinoscope and 
ophthalmoscope with a rheostat, mirror, necessary stools, etc. While 
most of this material that was supplied to the clinic has been used, 
it is all in good working shape and entirely satisfactory to the pur- 
pose to which it is to be put. Naturally, it is the ideal of the Society 
to make these refracting rooms as complete as humanly possible and 
with this in mind they will acquire from time to time additional pieces 
of equipment which will be purchased as finances permit. The recep- 
tion room was furnished with a desk, a settee and five chairs. 

The general clinic committee, after several meetings, decided it 
would be advisable in getting a working plan into the hands oi all 
clinicians to appoint six sub-committees, each to handle a certain 
phase of the work necessary in getting the clinic started. These com- 
mittees were as follows: 

Committee on Clinic Procedure. 

Committee on Clinic Ethics. 

Committee on Clinic Material and Supplies. 
Committee on Clinic Equipment. 
Committee on Clinic Collections. 

6. Committee on Clinic Publicity. 

The Committee on Clinic Procedure met and drew up the follow- 
ing regulations which having been passed upon by the general com- 
mittee were sent to all clinicians: 

“Our procedure in handling the case will be as follows: Cases 
will be turned over to clinicians by the secretary who will with the 
aid of the clinicians present determine the patient’s worthiness for 
this service. The clinician will then make a complete ocular examina- 
tion, during which he will by indirect questioning determine as near 
as possible the patient’s ability to pay for the services being rendered. 
Upon finishing the examination he will then fit the frame, quantities 
of which will be kept in stock at the Clinic. It may be noted at this 
point that all refractive data will be recorded on a Clinic record card 
which will be turned over to the secretary for the permanent files of 
the Clinic at the conclusion of the examination. 


“The Cost of Material: The cost of material will be determined 
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individually by the clinicians, this to be collected by the secretary 
according to a schedule which follows: All patients presenting them- 
selves for service with an order from a recognized source such as 
charitable or relief organizations, public officials, public school teach- 
ers or nurses, or any optometrist affliated with the Hennepin County 
Optometric Society will be served on the basis of such recommenda- 
tion as made for the patient. If patient is unable to pay anything, re- 
fraction and glasses will be given without charge; if patient is able 
to pay a small amount, complete service will be rendered and such 
amount collected as patient may be capable of paying; if patient is 
able to pay the maximum clinic charge, two dollars ($2.00) will be 
added to the total prescription cost of lenses, frame and case, and 
such will be collected from patient. 

“All those presenting themselves for service without an order 
such as specified above will be required to pay a registration fee of 
fifty cents (50c) which will be used to determine the worthiness of 
such individual in obtaining service. Two days shall be allowed for 
such investigation and when such cases are accepted, the charges 
made will be based on the information obtained and conforming to 
the schedule previously outlined. In no case shall anyone be served 
at this clinic who is known not to be a charitable patient. In all cases 
where the glasses are prescribed, the selection of frames must be con- 
fined to the inexpensive and serviceable types; lenses to be prescribed 
in the single vision and cement-bifocals toric form only.” 

The sub-committee on clinic ethics met and drew up the follow- 
ing regulations which were also sent to all clinicians: 

“1. Clinicians are expected to be punctual at hours designated 
for their services. In emergencies, when impossible to serve, due no- 
tice must be given chief clinician to provide for relief. 

“2. Clinicians are to discourage patient’s interest and desire to 
seek services at clinician’s private offices. 

“3. Clinicians in so far as possible are to refrain from disclosing 
their names to patients of the clinic. Handing out of personal cards 
is forbidden. 

“4. Clinicians are to refrain from criticising or ridiculing fellow 
optometrists, eye physicians or their services. 

“5. Clinicians will inform patients of the nature of the clinic’s 
service namely, refractional. Pathologic and suspected cases are to 
be advised to apply for service at the patient’s family physician 
or at the General Hospital. 

“6. Clinicians will inquire of every patient if drops have been 
administered during previous refractions. If so used, advise pa- 
tient of the uselessness of such a procedure in an Optometric exami- 
nation of human eyes.” 

The sub-committee on clinic material and supplies is a perma- 
nent committee which will check over the frame material on hand 
at the clinic from week to week seeing to it, that there is a com- 
plete stock of frames of all sizes on hand and also keep records of 
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those frames on hand and those dispensed. 

The sub-committee on clinic equipment will keep track of the 
equipment loaned to the clinic by the various supply houses and 
also formulate plans which will be presented to the entire Society 
for the acquisition of new pieces of equipment. 

The sub-committee on clinic collections will assist the Society 
Secretary in getting in the monthly contributions from the clinicians 
themselves. 

The sub-committee on clinic publicity was divided into two 
groups. First, a group to handle the publicity in the newspapers 
and second, a group to arrange for the use of optometric clinical 
material in public addresses, particularly before Parents and 
Teachers Associations, Luncheon Clubs, etc. 

The committee on publicity in the press has also assumed the 
duty of sending to charitable organizations data relative to this 
clinic in which the request is made that they co-operate with the 
Hennepin County Optometric Society in the work they are attempt- 
ing to do. On the opening date of the clinic, the three metropolitan 
newspapers of the area all carried the story and announcement cards 
were placed in the hands of some five hundred interested parties who 
were in contact with the needy of Minneapolis. 

The clinic has now been operating for several weeks being 
open on Monday, Wednesday and Friday evenings from 7 to 9 P. M. 
and on Tuesday and Thursday mornings from 10 A. M. to noon. 
A secretary has been engaged who. is constantly in attendance 
during all clinic periods and from two to four clinicians have been 
on hand at each clinic period. Optometrists, members of the Hen- 
nepin County Optometric Society who volunteered for clinic duty 
have been assigned specific times at which to serve. Each man’s 
turn coming about every three weeks. The average attendance at 
the clinic during the first three weeks were five patients per clinic 


session. Cc. 
* * * * * 

VERMONT The annual convention of the Vermont 
OPTOMETRIC Optometric Association will be held at Rut- 
ASSOCIATION land at the Hotel Berwick on the 20th and 

2lst of May. Dr. A. J. Phaneuf of New 
Medford, Massachusetts, will be the chief speaker. 
* * * 

MISSOURI The annual convention of the Missouri 
OPTOMETRIC Optometric Association will be held at 
ASSOCIATION Kansas City, Missouri, on April 21st and 

22nd according to Dr. George Erskine, 
Secretary of that Society. 
* * * * * * 
THE TEXAS The annual convention of the Texas Opto- 
OPTOMETRIC metric Association will be held at Dallas 
ASSOCIATION on April 21st, 22nd and 23rd. The chief 
speakers will be Dr. William B. Needles, 
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ANNOTATIONS AND SOCIETY PROCEEDINGS 


President of the Northern Illinois College of Optometry, Dr. Julius 
Neumiller, of the Pennsylvania State College of Optometry, Mr. 
Scott Sterling of the Research Division of the Bausch & Lomb 
Optical Company, Dr. J. Heather of the Cameron Surgical Instru- 
ment Company and Dr. J. H. Aronsfeld, optometrist of Houston, 


Texas. 


INDIANA The Indiana State Optometric Association 
ASSOCIATION held its regular monthly meeting at Indian- 
MEETING apolis on Sunday, March 2nd. Drs. Mendel- 
sohn and Shepard spoke before that body 
on “The Key to Professional Prosperity.” The lectures proved to 
be very interesting as they touched a vital problem in optometry. 
They pointed out the reasons for professional optometric success 
and failures. In order for one to succeed he should try to devote 
his time in rendering remunerative services, such as complete ex- 
aminations, ocular analysis, myologic treatments, orthoptic lens 
adaptation, strabismus treatments, reduction of myopia, prescribing 
materials and industrial counsel. 

A number of optometrists have enrolled in the study groups 
which were formed at that time. The study groups are open to the 
optometrists and their assistants. Drs. Mendelsohn and Shepard 
also spoke before the Northwestern Academy of Optometry and the 
Eleventh District Academy of Indiana. 

* * * * x * 
PRIZES FOR During the last month the Bausch & Lomb 

LETTERS ON Optical Company of Rochester, New York, 

MATERIAL have announced a contest which is open to 

all optometrists. Contestants are to write 

a letter or short composition on “Why I Use Known Quality Lenses.” 
These letters or manuscripts need be of no stated length and should 
be submitted to the Bausch & Lomp Optical Company direct who 
have appointed judges to review and pass upon the merits of the 
contributions submitted. To stimulate interest in this interesting 


contest, forty-three prizes totaling $1,000.00 have been set aside. 
* * * * 
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